Abstract: Kinesio taping methods are widely used in sports and in rehabilitation as a means to improve muscle strength. The present study aims to determine the immediate and delayed, facilitatory effects of kinesio taping on forearm extensors in improving hand grip and pinch grip strength on normal, healthy, female young adults. Forty two female collegiate were randomly selected and were assigned randomly to Kinesio taping and no taping (control) group. Hand grip strength using hand held dynamometer and pinch grip strength using a pinch grip manometer were measured before and immediately after the application of kinesio taping. Measurements were also recorded after 24 hours and 48 hours of application of kinesio tape and results compared with control group. Independent t-test was used to determine the changes between the groups and repeated measures ANOVA for differences within the groups at different time periods (p<0.05). While no significant differences were observed in the improvement of pinch grip strength between the groups, hand grip strength showed improvement in kinesio taping group after 48 hours of application (p=0.015). Significant differences were observed in hand grip (F=5.586, p=0.002) and pinch grip strength (F=3.871, p=0.011) in kinesio taping group when compared for changes within the group at different time periods while control group showed no significant difference. Although kinesio taping improved forearm extensor muscle strength compared to pre-taped condition within group, it is not better than control group in improving hand grip and pinch grip strength.
INTRODUCTION
Kinesio taping (KT) has gained its popularity as an important adjunct method in rehabilitation in the recent years. Introduced by Kenzo Kase, this taping technique utilizes its elastic properties providing less restriction and more mobility. For the treatment of muscles, there are two basic types of applications suggested by Kase -KT applied from origin to insertion to facilitate muscle function and from insertion to origin to inhibit muscle function [1] .
Hand grip and Pinch grip strength are considered as an effective, easily obtainable and reliable method to measure forearm muscle function. Grip strength is commonly considered stronger in the dominant hand as compared to the non-dominant hand [2] . This grip strength is affected by age, gender and even position of the different segments of the body. Instruments used and assessors involved in the assessment also affect the outcome of grip strength measures.
Several studies in the past focused on determining the strength improving effects of KT [3] [4] [5] [6] [7] [8] [9] [10] . While some studies reported the immediate effects of KT on muscle strength, others reported on delayed effects. Muscles studied also varied from forearm muscles to quadriceps; different types of muscle strength -isometric, eccentric and concentric, after application of KT were also studied. However, studies using pinch grip as an outcome measure after application of taping were less. Despite the results of these studies, there is inconclusive scientific evidence on the muscle strength improving effects of KT, as a result of paucity of consistent results.
The present study was conducted to determine the effects of KT in improving hand grip and pinch grip strength, immediately and at two different time periods after its application. It also aimed at determining the time period of maximum improvement of muscle Original Research Article strength by measuring it after 24 hours and 48 hours after tape application.
MATERIALS AND METHODS
Forty two healthy female collegiate participated in this study (mean Age 19.79 ± 1.22). All the participants were free from any musculoskeletal disorders in the past 3 months prior to the study. No allergic response to kinesio tape was reported by the participants. A written informed consent was obtained from the participants before the commencement of the study. Twenty one participants were randomly assigned to either KT group or no taping (control) group. Hand grip and pinch grip strength of dominant hand were measured using SAEHANS dynamometer and manometer respectively. Both the instruments were calibrated and the scores were recorded in kilograms.
Instructions were provided on the usage of dynamometer and manometer with trials to become familiar with the instruments. Participants were seated on a chair with back and arm support in the upright position with feet supported by the floor. Participants were instructed to perform hand grip strength with arms adducted, forearm in mid prone position and wrist in slight extension [11] . They were instructed to grip the handle of the dynamometer set at the second grip, with maximum force possible. Pinch grip strength was also measured using the above mentioned procedure, by holding the manometer between the pulp of thumb and side of the index finger.
Participants repeated the measures thrice with 1 minute rest between measurements and an average of three measurements was taken for analysis. These were recorded as the baseline outcome measures.
A single I strip of kinesio tape was measured from the lateral epicondyle to the distal interphalangeal joint of the fingers and one end cut into five tails to be taped around the fingers including the thumb. Anchor was applied without any tension at the lateral epicondyle with the elbow in extension, forearm pronation, wrist and finger in flexion. With 15% to 25% tension through each tail, the tape ends were attached to the distal phalanx of each finger by ending with no tension. The tape was then rubbed along its applied course to activate the adhesion [1] .
After application of kinesio tape immediate measurements of hand grip and pinch grip were taken, followed by second and third measurements after 24 hours and 48 hours respectively. The same procedure of immediate, 24 hours and 48 hours measurement was followed without tape application in the control group. Independent t test was used to compare the changes in outcome measures between the groups and repeated measures ANOVA was used to analyze the changes in effects within the groups at three different time periods (immediate, 24 hours and 48 hours). SPSS v 20.0 was used and an alpha level of less than 5% (p ≤0.05) was considered statistically significant. All data are presented as means ±SD.
RESULTS & DISCUSSION
When hand grip and pinch grip strength were compared between KT and control groups, statistically significant differences were observed by means of improvement in hand grip strength in the KT group after 48 hours of application of taping (t=2.54, p=0.015) ( Table-1) . No significant differences were observed in pinch grip strength.
Analysis of obtained data using repeated measures ANOVA showed significant differences in both outcome measures at different time periods (Table-2 ). Post hoc analysis of the outcome measures showed significant differences only in the KT group, with no changes in the control group (Table 3 and 4) . Hand grip strength showed improvements after 48 hours when compared with immediately after application (p=0.000) and 24 hours after application (p=0.014). Pinch grip strength also showed improvements after 48 hours when compared with immediately after application (p=0.001) and 24 hours after application (p=0.007). Various researchers studied the facilitating effects of kinesio taping on different muscles. While taping effects on Quadriceps muscle had been studied extensively [3, 6, [12] [13] [14] [15] [16] there were a few studies on forearm muscles [4, 17] scapular muscles [18] and trunk muscles [19] . Some studies involved determining the immediate effects of taping while others focused on delayed effects up to 72 hours [3, 6, 13] .
Venta et al [17] used maximal hand grip and pinch grip strength as outcome measures to study the effects of kinesio tape application on forearm muscles. They recorded the outcome measures 30 minutes and 1 hour after tape application in healthy non athletic subjects. They found an increase in maximal key pinch force after 1 hour and increase in maximal grip strength after 30 minutes and 1 hour of tape application, however no difference was observed between the experimental and control groups.
Our results were similar to Venta et al [17] where no difference was observed in hand grip and pinch grip between the two groups except for changes in hand grip strength after 48 hours of tape application.
Results from study by Chang et al (4] also showed no differences in hand grip strength when compared between taping, without taping and placebo taping conditions in healthy collegiate athletes, in line with the results of the present study.
However, results of the present study were in contrast to studies by Kuo et al [20] , Mohammadi et al [10] and Thiago et al [21] who observed positive effects of kinesio taping on hand grip strength. Kuo et al [20] used facilitation and inhibition techniques of kinesio taping on maximal isometric strength of wrist and finger muscles. They concluded that the applied direction of taping may have different effects on isometric hand grip strength. However this study did not have a comparative group or control group which limits and weakens the conclusion claimed by the researchers.
Mohammadi et al [10] aimed to identify the best region of forearm taping, effect timing on forearm muscles by measuring hand grip strength. They found extensor taping more effective than flexor taping and recommended kinesio taping to improve hand grip strength. They also concluded that the effect duration of taping effectiveness to be 1.5 hours.
Thiago et al [21] in their study observed the effects of kinesio taping on hand grip strength in left and right hand after 30 minutes, 24 hours and 48 hours of application. They found significant differences after 24 hours and 48 hours in both hands. They concluded that kinesio taping is effective in increasing hand grip strength when applied with systematic standards. Despite the positive claims by the above studies, the clinical efficacy of kinesio taping based on the percentage changes observed in the results, its possible mechanism and clinical significance still remains inconclusive.
CONCLUSION
Based on the results obtained from our study and the above discussion, it can be concluded that kinesio taping does not have a better lead in improving hand grip and pinch grip strength than control group. Although improvements in both hand grip and pinch grip strength were observed in the kinesio taping group after 48 hours of tape application, the clinical significance of the same is questionable.
